In a recent number of this journal GODLEWSKI 1) took occasion to criticise a short paper of mine2), which was intended to supplement and amend certain statements made in a previous paper on Fundulus hybrids3). As first prepared this supplement consisted of the first part only, entitled: ,The Influence of the Spermatozoon on the Rate and Character of Early Cleavage% but I was unable to resist the temptation to enter an objection to some of the views expressed by Professor CO~KUS 4) in an address given before a large body of naturalists in Chicago. The particular views with which I could not but disagree were to the effect ,that the early development of animals is of purely maternal type, and that it is only in stages later than the gastrula, and consequently after the broad outlines of development have been established, that the influence of the spermatozoon begins to make itself felt; and it is equally certain that this type of differentiation is predetermined in the cytoplasm of the mature egg cell, rather than in the nucleuses. I have no doubt but that Professor CONKLIN has long since abandoned a view so extreme, but at the time when the address was given the majority of American zoologists were inclined to accept this as an authoritative statement.
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2) Arch. It needs hardly be said that, in attacking the position of Professor CONKLI~, I had no personal feeling in the matter and was making no attempt to place my own work on a par with that of an eminent countryman. I was stimulated solely by an interest in the subject and, even though my own experiments would possibly not warrant my entrance into this particular field of discussion, it is, I take it, any man's privelege to discuss the work of others and to draw conclusions therefrom.
The undue severity of GODLEWSKI'S criticism and his evident attempt to discredit the whole contribution is perhaps jr/stifled by his indignation at what he considers as an attempt on my part to misrepresent his results 1). For any misstatements of which I may be guilty I ask his pardon; for one real mistake I am naturally somewhat chagrined. Possibly I did not read the paper with the degree of care its importance deserves, but I do not believe that I am open to the type of criticism offered.
The first statement to which GODLEWSKI objects is the following: *GODLEWSKI has also shown in his hybrids that there is a wellmarked retardation in the cleavage as early as the four cell stage,. Nothing can be plainer than his tabulation of results on this point. The interpretation of this retardation is quite another matter. No doubt the author's explanation of the conditions should have been mentioned, although I am not fully in accord with it. In fact I am inclined to believe that a statistical study would yield new facts.
The second point, concerning the change in size of the sperm nucleus after its entrance into the egg, is well taken and ably, not to say caustically, presented. The third criticism is less justified, I believe~ for it is largely a matter of inference that the chromosomes of Antedon actually take part in normal development. All of the chromosomes are of Echinus type, but there are more than the normal number. GODLEWSKI is forced to believe that certain Antedon chromosomes have been transformed into Echinus-like chromosomes under the influence of the surrounding cytoplasm. Is it not more probable that, under the pathological conditions present in this remote cross, the Antedon chromatin was completely absorbed by the Echinus chromatin, which, under the stimulus of added nutrition, divided up into more than the usual number of elements?
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three criticisms, is his general attack on the paper warranted? The remarks to which he objects would occupy but a short paragraph and might be totally expunged without materially affecting the argument advanced or the conclusions reached; for the numerous and thoroughly consistent wol"ks of several eminent investigators point strongly to the conclusion ,that the nuclear material is the chief factor in determining the character of early development,,. One would, however, be led by GODLEWSKI to believe that I came to the above quoted conclusion solely on the basis of my own results, whereas, immediately after referring to the work of BALTZER, I expressly say:
,The results here discussed seem to point to the conclusion that the nuclear materialr etc. In another place GODLEWSKI similarly quotes me out of connection with apparent critical intent. He attributes to me alone the opinions which are purposely credited to others. The full quotation should have read as follows: ,That this very meager piece of evidence is inadequate and unsatisfactory seems to be the opinion of subsequent workers on Echinoderm hybrids. It is certainly not sufficiently well established to form the basis of any important conelusion~. This last sentence quoted by GODLEWSKI out of connection certainly gives the wrong impression. GODLEWSKI himself is perhaps open to the criticism of having read the cited paper with insufficient care. Otherwise how could he be led to make the sweeping statement that my paper demonstrated nothing more than ,dab die Bastardkulturen von Fundulus majalis ~.-Fundulus heteroclitus ~ sich schneller entwiekeln, als die reinen Kulturen yon Fundulus majalis, ? In one place I expressly stated that: ~In Experiment 6 it is clear, in addition, that the form of cleavage was affected by the foreign spermatozoon, in that there was a strong tendency toward irregularity in the cleavage even in the early stages described,. In another place occurs the following statement: ,There is evidence also that the form of cleavage is subject to the influence of the spermatozoon, as was indicated in Experiment 6, where in the hybrid strain there was a preponderance of' irregular cleavages. This phenomenon is seen to much greater advantage in another cross, produced by fertilizing the eggs of Cyprinodon variegatus with the sperm of _Fundulus heteroclitus. In this case the whole cleavage is decidedly irregular after the 4-cell stage~. Again: ,Another phenomenon that has caught the attention of many observers is the wide range of variability among hybrids. This increased variability frequently manifests itself from the first and must be con-sidered as one of the early effects of the foreign sperm,,. These are some of the facts brought out in my paper. Whether they are worth mentioning or not will depend on the attitude of the reader. When GODLEWSKI demonstrated in his paper that the hybrid larvae (Echinus ~-Antedo~z~) showed a purely maternal form of skeleton, did h% forsooth, show this and nothing more? Did the facts described have no general bearing? Did they have no significance as evidence on the question of the relative potencies of nucleus and cytoplasm in heredity? Who would deny it! yet GODLEWSKI would deny that my results have any bearing.
My critic is also in error in his statement that I (the author) came to certain conclusions ~nachdem er absolut nichts cytologisch untersuchte~. On page 160 I make the statement that: ~In the two species of Fundulus used in the above experiments we have a case in point. Here there is no visible difference between the chromosomes of the two species and the male chromosomes seem to behave quite normally in cleavage from the first division onward,. This statement would seem to indicate that the cytological basis of the results had not been totally neglected~ as GODLEWSKI intimates. As a matter of fact, before I started my work on Fundulus hybrids, Professor •OENKHAUS had made both reciprocal crosses and had failed to detect any differences between the chromosomes of the two species or any peculiarity in the behavior of the paternal chromatin in the hybrids. Even in his Fundulus and Menidia hybrids the male ehromatin behaved almost entirely normally, except that the chromosomes of the two parents failed to mix in the earliest cleavages. My own observations on the cytology of the Fundulus hybrids showed nothing new, and hence I purposely avoided any extended reference to them. I would be indebted to Professor GODLEWSKI for any suggestion as to the value of further cytological investigation in this connection, for I have on hand ample material for a cytological study. The statistical work manifestly could not have been conducted by means of cytological preparations. The differences between pure and hybrid strains were so slight that they could be detected only by averaging large numbers of cases, which would take a lifetime to prepare and study cytologically. In my earlier paper on Fundulus hybrids I showed that there could be no appreciable difference between the pure and hybrid strains in the rapidity of the impregnation of the egg by the sperm. By washing both ~ultures in fresh water five minutes after adding the sperm, it was determined that all eggs destined to be fertilized were fertilized within that brief time. lqo cytological examination was needed to confirm this result.
In conclusion I may add that I see no reason for changing my opinions regarding the fundamental questions discussed in my paper.
Apart from an unfortunate and really trivial error, which I freely admit, and a slight injustice to some of GODLEWSKI'S results, the argument is, I believe, sound and in accord with the best of the recent investigations on Echinoderm hybrids. I have no doubt but that the chromatin will continue to be viewed as the chief hereditary material. The truth doubtless lies somewhere between the extremes. All characters are probably the result of an interaction between nucleus and cytoplasm.
